Insulin-like growth factor-1 (IGF-1) inversely regulates atrophy-induced genes via the phosphatidylinositol 3-kinase/Akt/mammalian target of rapamycin (PI3K/Akt/mTOR) pathway.
Skeletal muscle size is regulated by anabolic (hypertrophic) and catabolic (atrophic) processes. We first characterized molecular markers of both hypertrophy and atrophy and identified a small subset of genes that are inversely regulated in these two settings (e.g. up-regulated by an inducer of hypertrophy, insulin-like growth factor-1 (IGF-1), and down-regulated by a mediator of atrophy, dexamethasone). The genes identified as being inversely regulated by atrophy, as opposed to hypertrophy, include the E3 ubiquitin ligase MAFbx (also known as atrogin-1). We next sought to investigate the mechanism by which IGF-1 inversely regulates these markers, and found that the phosphatidylinositol 3-kinase/Akt/mammalian target of rapamycin (PI3K/Akt/mTOR) pathway, which we had previously characterized as being critical for hypertrophy, is also required to be active in order for IGF-1-mediated transcriptional changes to occur. We had recently demonstrated that the IGF1/PI3K/Akt pathway can block dexamethasone-induced up-regulation of the atrophy-induced ubiquitin ligases MuRF1 and MAFbx by blocking nuclear translocation of a FOXO transcription factor. In the current study we demonstrate that an additional step of IGF1 transcriptional regulation occurs downstream of mTOR, which is independent of FOXO. Thus both the Akt/FOXO and the Akt/mTOR pathways are required for the transcriptional changes induced by IGF-1.